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$EVWUDFW
7XUNH\LVRQHRIWKHIHZFRXQWULHVLQWKH:RUOGZKLFKDUHVHOIVXIILFLHQWLQIRRG7RWDOWUDFWRUQXPEHUZDVIRU
1XPEHURIWUDFWRUSRZHUUDQJHGEHWZHHQ+3LV7RWDOFRPELQHQXPEHULVRIWKHDUH
ROGHU WKDQ  \HDUV 7KLV VLWXDWLRQ FDXVHV LQFUHDVLQJ KDUYHVWLQJ ORVVHV  1XPEHU RI WKH SORXJKZDV    )DUP
WUDLOHUVQXPEHUZDVVSUD\HUVSQHXPDWLFVRZLQJPDFKLQH&HUHDOVVRZLQJPDFKLQH
FHQWULIXJDO VSUHDGHU   7XUNH\
V DJULFXOWXUDO PHFKDQL]DWLRQ LQGLFDWRUV DUH  WUDFWRU KD  N:  KD
 KD  WUDFWRU  WUDFWRU WUDFW KD $JULFXOWXUDO PHFKDQL]DWLRQ LQGLFDWRUV RI 7XUNH\ DUH EHWWHU WKDQ WKHLU
QHLJKERXUV H[FHSW *UHHFH +RZHYHU 7XUNH\ LV EHKLQG WKH GHYHORSHG FRXQWULHV DFFRUGLQJ WR WKH DJULFXOWXUDO
PHFKDQL]DWLRQLQGLFDWRUV
7KHUHDUH WUDFWRUVPDQXIDFWXUHUDQGPRUH WKDQDJULFXOWXUDOPDFKLQHU\PDQXIDFWXUHUV LQ7XUNH\ ([SRUWRI
WUDFWRU DQG DJULFXOWXUDO HTXLSPHQW DQGPDFKLQHU\ LQ 7XUNH\ JUDGXDOO\ LQFUHDVHV DQG FRQWULEXWH WR WKH HFRQRP\ RI WKH
FRXQWU\ 'HVSLWH D VWURQJ 7UDFWRU PDQXIDFWXUHUV ILUPV WKHUH DUH PDQ\ VPDOO DJULFXOWXUDO PDFKLQHU\ PDQXIDFWXUHUV
$JULFXOWXUDOPHFKDQL]DWLRQSUREOHPVPD\YDU\GXH WR UHJLRQVEXWPDLQDJULFXOWXUDOPHFKDQL]DWLRQSUREOHPVDUH VPDOO
VFDOHDQGIUDJPHQWHGIDUPLQJXQQHFHVVDU\WUDFWRUDQGDJULFXOWXUDOPDFKLQHU\VHOHFWLRQ/DFNRINQRZOHGJHRQHIIHFWLYH
DQG SURSHU XVDJH PDLQWHQDQFH RI WUDFWRU DQG DJULFXOWXUDOPDFKLQHULHV DQG ROG FRPELQH DQG WUDFWRU 3DUN$JULFXOWXUDO
PHFKDQL]DWLRQSROLFLHVRI7XUNH\PXVWKHOSIDUPHUVWREX\DJULFXOWXUDOPDFKLQHULHVZKLFKQHHGOHVVHQHUJ\IRULPSURYLQJ
\LHOG DQG TXDOLW\ ,Q DGGLWLRQ FRQWURO V\VWHPV IRU SUHYHQWLQJ H[FHVVLYH LQSXWV DQG \LHOG PRQLWRUV HWF ZLOO DOVR EH
VXSSRUWHGE\SROLF\PDNHUVWRSURWHFWHQYLURQPHQW

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$JULFXOWXUDO3URGXFWLRQLVSURGXFWLRQRIYHJHWDEOHDQLPDOILVKHU\PLFURRUJDQLVPVDQGHQHUJ\E\XVLQJ
DJULFXOWXUDOLQSXWVZLWKVRLOZDWHUDQGELRORJLFDOVRXUFHV$QRQ\PRXV$FFRUGLQJWRWKHGDWDRI
WKHUHLVPHFKDQL]DWLRQUHTXLUHPHQWIRUDOOVWDJHVRIDJULFXOWXUDOSURGXFWLRQWRIHHGWKHZRUOG
VSRSXODWLRQLV
ELOOLRQ)$267$7$JULFXOWXUDOPHFKDQL]DWLRQUHIHUV WR WKHXVHRI WKHPDFKLQH IRUDJULFXOWXUDO
SURGXFWLRQ  $FFRUGLQJ WR DQRWKHU GHILQLWLRQ DJULFXOWXUDO PHFKDQL]DWLRQ LV WR XVH RI PRGHUQ DJULFXOWXUDO
PDFKLQH LQVWHDG RI SULPLWLYH WRROV PDFKLQHU\ HTXLSPHQW DQG IDFLOLWLHV 8OJHU HW DO  $JULFXOWXUDO
PHFKDQL]DWLRQ LPSOLHV WKHXVHRIYDULRXVSRZHUVRXUFHVDQG LPSURYHG IDUPLPSOHPHQWVDQGPDFKLQHU\DUH
XVHGIRUGLIIHUHQWIDUPRSHUDWLRQVWRLQFUHDVHSURGXFWLYLW\RIODQGDQGODERXUWKURXJKWLPHOLQHVVRIRSHUDWLRQV
HIILFLHQWXVHRILQSXWVDQGLPSURYHPHQWLQGXDOLW\RISURGXFHVDIHW\DQGFRPIRUWRIIDUPHUVDQGUHGXFWLRQLQ
ORVV RI SURGXFH DQGGUXGJHU\RI IDUPHU KWWS $JULFXOWXUDOPHFKDQL]DWLRQRIWHQ IROORZVYDULRXV VWDJHV
VWDUWLQJIURPWKHXVHRIPHFKDQLFDOSRZHUIRUSRZHULQWHQVLYHRSHUDWLRQVWKDWUHTXLUHOLWWOHFRQWUROVXFKDV
PLOOLQJ WKUHVKLQJ ZDWHU SXPSLQJ RU ODQG SUHSDUDWLRQ IROORZHG E\ FRQWUROLQWHQVLYH RSHUDWLRQV VXFK DV
KDUYHVWLQJZHHGLQJDQGDGDSWLQJIDUPLQJV\VWHPVDQGFURSSLQJSDWWHUQVWRLQFUHDVHGXVHRIPHFKDQLFDOO\
SRZHUHGWHFKQRORJLHVDQGWHFKQRORJLHVDQGILQDOO\WRDXWRPDWLRQRISURGXFWLRQKWWS
$JULFXOWXUDO0HFKDQL]DWLRQ,QGLFDWRUVLQ7XUNH\
7XUNH\LVRQHRIWKHIHZFRXQWULHVLQWKH:RUOGZKLFKDUHVHOIVXIILFLHQWLQIRRG$WSUHVHQW7XUNH\LVWKH
ODUJHVWSURGXFHUDQGH[SRUWHURIDJULFXOWXUDOSURGXFWVLQWKH1HDU(DVWDQG1RUWK$IULFD,QIDFW7XUNH\KDV
WUDGLWLRQDOO\EHHQGHVFULEHGDVWKHZRUOG¶VIRRGVWRUHKRXVHE\PDQ\DQDO\VWV6XFKDKXJHDJULFXOWXUDOVHFWRU
KDVUHVXOWHGLQDVWURQJDJULFXOWXUDOPDFKLQHU\VHFWRULQ7XUNH\.RVH
7RWDOWUDFWRUQXPEHUZDVIRU1XPEHURIWUDFWRUSRZHUUDQJHGEHWZHHQ+3LV
7RWDOFRPELQHQXPEHULVRIWKHDUHROGHUWKDQ\HDUV7KLVVLWXDWLRQFDXVHVLQFUHDVLQJ
KDUYHVWLQJORVVHV1XPEHURIWKHSORXJKZDV)DUPWUDLOHUVQXPEHUZDVVSUD\HUV
 SQHXPDWLF VRZLQJ PDFKLQH  &HUHDOV VRZLQJ PDFKLQH   FHQWULIXJDO VSUHDGHU  
78,.
1XPEHU RI WUDFWRUV DQG DJULFXOWXUDO WRROV DQG PDFKLQHU\ LQ D FRXQWU\ LV DQ LQGLFDWRU RI DJULFXOWXUDO
PHFKDQL]DWLRQ+RZHYHUWKHVHQXPEHUVPDNHVVHQVHZKHQDVVRFLDWHGZLWKFXOWLYDWHGODQGLQWKDWFRXQWU\
7KH PRVW FRPPRQO\ XVHG LQGLFDWRUV RI WKH OHYHO RI DJULFXOWXUDO PHFKDQL]DWLRQ DUH LQVWUXPHQWPDFKLQH
ZHLJKW SHU WUDFWRUV NJ  WUDFWRU WUDFWRU SRZHUSHU FXOWLYDWHG DUHD N:  KD7RRO 0DFKLQH1XPEHUSHU
WUDFWRUQXPEHURIWUDFWRUVSHUFXOWLYDWHGKHFWDUHVILHOGWUDFWRUFXOWLYDWHGDUHDSHU WUDFWRUKD
WUDFWRU'37
7XUNH\
VDJULFXOWXUDOPHFKDQL]DWLRQLQGLFDWRUVDUHWUDFWRUKDN:KDKDWUDFWRU
WUDFWRUWUDFWKD$JULFXOWXUDOPHFKDQL]DWLRQLQGLFDWRUVRI7XUNH\DUHEHWWHUWKDQWKHLUQHLJKERXUV
H[FHSW *UHHFH +RZHYHU 7XUNH\ LV EHKLQG WKH GHYHORSHG FRXQWULHV DFFRUGLQJ WR WKH DJULFXOWXUDO
PHFKDQL]DWLRQ LQGLFDWRUV  ,I WKHVH YDOXHV H[DPLQHG IRU WKH UHJLRQV ,W FDQ EH VHHQ WKDW WKH0DUPDUD DQG
$HJHDQUHJLRQVKDYHWKHKLJKHVWLQGLFDWRUVRIDJULFXOWXUDOPHFKDQL]DWLRQ2]JXYHQHWDO
0LQLVWU\ RI )RRG $JULFXOWXUDO DQG /LYHVWRFN JLYHV VXSSRUW IDUPHUV WR EX\ DJULFXOWXUDO PDFKLQHULHV
HVSHFLDOO\PLONLQJPDFKLQHVDQGLUULJDWLRQV\VWHPV7KLVVXSSRUWFDXVHVLQFUHDVLQJDJULFXOWXUDOPHFKDQL]DWLRQ
LQGLFDWRUVLQ7XUNH\IRUODVWGHFDGH
7KHUHDUH WUDFWRUVPDQXIDFWXUHUDQGPRUH WKDQDJULFXOWXUDOPDFKLQHU\PDQXIDFWXUHUV LQ7XUNH\
([SRUWRIWUDFWRUDQGDJULFXOWXUDOHTXLSPHQWDQGPDFKLQHU\LQ7XUNH\JUDGXDOO\LQFUHDVHVDQGFRQWULEXWHWR
WKHHFRQRP\RIWKHFRXQWU\'HVSLWHDVWURQJ7UDFWRUPDQXIDFWXUHUVILUPVWKHUHDUHPDQ\VPDOODJULFXOWXUDO
PDFKLQHU\PDQXIDFWXUHUV
$WSUHVHQWWKHIROORZLQJSURGXFWVDUHLQWKHSURGXFWUDQJHRIWKH7XUNLVKDJULFXOWXUDOPDFKLQHU\LQGXVWU\
IDUP WUDFWRUV HQJLQH VLQJOHD[OH KRHV HQJLQH PRZHU PDFKLQHV VRLO SUHSDULQJHDUWK PRYLQJ DQG VHHG EHG
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SUHSDUDWLRQPDFKLQHU\DQGHTXLSPHQWVHHGGULOOLQJVRZLQJVHHGLQJWUDQVSODQWLQJPDFKLQHU\DQGHTXLSPHQW
SODQWSURWHFWLRQDQGLUULJDWLRQVSULQNOLQJWRROVDQGHTXLSPHQWKDUYHVWLQJUHDSLQJPDFKLQHVWKUHVKLQJGU\LQJ
WKURZLQJFOHDQLQJFODVVLI\LQJSURFHVVLQJHWFPDFKLQHU\ DQLPDOSURGXFWLRQPDFKLQHU\RWKHUPDFKLQHULHV
IRU ILHOG DQG JDUGHQ DJULFXOWXUDO SURGXFWLRQ  7KH PDLQ SURGXFWV H[SRUWHG DUH WUDFWRUV KDUYHVWLQJ DQG
WKUHVKLQJ PDFKLQHV SRXOWU\ NHHSLQJPDFKLQHPDFKLQHV IRU SUHSDULQJ DQLPDO IHHGV SORXJKV HWF«.RVH

$JULFXOWXUDOPHFKDQL]DWLRQSUREOHPVDQGVROXWLRQV
$JULFXOWXUDO PHFKDQL]DWLRQ SUREOHPV PD\ YDU\ GXH WR UHJLRQV EXW PDLQ DJULFXOWXUDO PHFKDQL]DWLRQ
SUREOHPVDUHVPDOOVFDOHDQGIUDJPHQWHGIDUPLQJXQQHFHVVDU\WUDFWRUDQGDJULFXOWXUDOPDFKLQHU\VHOHFWLRQ
/DFNRINQRZOHGJHRQHIIHFWLYHDQGSURSHUXVDJHPDLQWHQDQFHRIWUDFWRUDQGDJULFXOWXUDOPDFKLQHULHVDQGROG
FRPELQHDQGWUDFWRUSDUN
6PDOO VFDOH DQG IUDJPHQWHG DJULFXOWXUDO KRXVHKROGHUV 6ROXWLRQ RI WKLV SUREOHP VWDWH LV SRVVLEOH E\
IROORZLQJ ORQJ WHUPDSROLFLHV DQGSXWWLQJ LQWRSUDFWLFH UHTXLUHG WKHQHFHVVDU\ OHJDO UHJXODWLRQV+RZHYHU
UDWKHUWKDQLJQRUHWKLVVPDOOVFDOHIDUPHUVVXLWDEOHDJULFXOWXUDOPHFKDQL]DWLRQV\VWHPVPXVWEHGHYHORSHGIRU
WKHP
8QQHFHVVDU\ WUDFWRUVDQGDJULFXOWXUDOPDFKLQHU\VHOHFWLRQ6KDUHRIDJULFXOWXUDOPDFKLQHU\H[SHQVHV
LQWRWDOFRVWLVKLJKHUWKDQH[SHQVHVRIWKHDOORWKHUDJULFXOWXUDOLQSXWVH[FHSWILHOGRZQHUVKLS)DUPHUVKDYHWR
EH FDUHIXO ZKHQ SODQQLQJ DJULFXOWXUDO PHFKDQL]DWLRQ $ VHUYLFH RU FRPSXWHU SURJUDPPHPD\ GHYHORS IRU
VHOHFWLRQRIDJULFXOWXUDOPDFKLQHULHVDQGWUDFWRU7KLVVHUYLFHPD\VXSSRUWE\0LQLVWU\RI$JULFXOWXUH)RRG
DQG/LYHVWRFN
/DFN RI NQRZOHGJH RQ HIIHFWLYH DQG SURSHU XVDJH PDLQWHQDQFH RI WUDFWRU DQG DJULFXOWXUDO
PDFKLQHULHV 7KHVH FDXVH HQHUJ\ DQG DJULFXOWXUDO LQSXWV FRVW )DUPHUV VKRXOG EH LQIRUPHG DERXW WKLV
)DUPHUVVKRXOGEHWUDLQHGRQHIIHFWLYHDQGSURSHUXVDJHPDLQWHQDQFHRIWUDFWRUDQGDJULFXOWXUDOPDFKLQHULHV
FRQWUROOHGWUDIILFVRLODQDO\VLVUDWHRIVHHGIHUWLOLVHUDQGDJULFXOWXUDOFKHPLFDOV&RQVHTXHQWO\H[FHVVLYHDQG
XQQHFHVVDU\DJULFXOWXUDOLQSXWVZLOOQRWEHXVHGDQGHQYLURQPHQWZLOOEHSURWHFWHG
2OG FRPELQH DQG WUDFWRU SDUN8VLQJ RI ROG FRPELQHV QRW RQO\ LQFUHDVH KDUYHVWLQJ ORVW DQG EXW DOVR
PDLQWDLQHGDQGRSHUDWLQJFRVWV$FFRUGLQJWRDVWXG\SHUFHQWDJHRIRXUFRPELQHSDUNDUHROG(YFLP
YHWDO8OXVR\HWDO([FKDQJLQJRIROGFRPELQHDQGWUDFWRUFRPSOHWHGHFRQRPLFOLIHZLWKQHZ
WUDFWRUVDQGFRPELQHVPXVWEHVXSSRUWHGE\JRYHUQPHQWEHFDXVHRIWKHLUSULFHDUHVRKLJK
/DFNRI0HFKDQL]DWLRQRIRUFKDUG7KHUHDUHVWLOOODERXULQWHQVLYHSURGXFWLRQLQWKLVVHFWRU$JULFXOWXUDO
PDFKLQHU\PRVWO\XVHGIRUWLOODJHDQGVSUD\LQJLQRUFKDUGVDQGYLQH\DUGV7KLVVLWXDWLRQKDVEHHQVWDUWHGWR
FKDQJH E\ HVWDEOLVKLQJ QHZ PRGHUQ RUFKDUGV 3URGXFWLRQ RI UHTXLUHG DJULFXOWXUDO PDFKLQHULHV IRU RUFKDUG
PHFKDQL]DWLRQZLOOEHVWDUWHGWRPDQXIDFWXUHDIWHUVWDUWLQJIDUPHUVGHPDQG
)XWXUHWDUJHWVRIWKHDJULFXOWXUDOSROLF\RI7XUNH\PD\EHIRFXVHGRQLQFUHDVLQJFXOWLYDWHGDUHDGHFUHDVLQJ
PDQ SRZHU LQ DJULFXOWXUDO SURGXFWLRQ GHFUHDVLQJ ZRUNLQJ WLPH LQ DJULFXOWXUH GHFUHDVLQJ SURGXFWLRQ FRVW
SURWHFWLQJQDWXUDOUHVRXUFHVPXVWEHWDUJHWLQWKHIXWXUH(YFLPHWDO
7XUNH\¶V DJULFXOWXUDO PHFKDQL]DWLRQ SROLFLHV ZLOO QRW VXSSRUW RQO\ LQFUHDVLQJ QXPEHU RI DJULFXOWXUDO
PDFKLQHULHVDQGLWVXVDJHWRLQFUHDVHDJULFXOWXUDO\LHOGDQGSURGXFWLRQ$JULFXOWXUDOPHFKDQL]DWLRQSROLFLHV
ZLOOKHOSIDUPHUVWREX\DJULFXOWXUDOPDFKLQHULHVZKLFKQHHGOHVVHQHUJ\IRULPSURYLQJ\LHOGDQGTXDOLW\,Q
DGGLWLRQ FRQWURO V\VWHPV IRU SUHYHQWLQJ H[FHVVLYH LQSXWV DQG \LHOGPRQLWRUV HWFZLOO DOVREH VXSSRUWHGE\
SROLF\PDNHUVWRSURWHFWHQYLURQPHQW
5HIHUDQFHV
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>@$QRQ\PRXV$JULFXOWXUH.QRZOHGJH'DWDEDVH7DUÕPYH=LUDDW%LOJL%DQNDVÕ
KWWSZZZWDULP]LUDDWFRPWDULPBVR]OXJXWDULPVDOBXUHWLPWDULPVDOBXUHWLPBQHGLUDFFHVV
GDWH
>@'377KHILYH\HDU'HYHORSPHQW3ODQDJULFXOWXUDOWRROVDQGPDFKLQHU\6SHFLDO&RPPLWWHH5HSRUW
6HNL]LQFL\ÕOOÕN.DONÕQPD3ODQÕ7DUÕPDOHWYHPDNLQDODUÕgø.5DSRUX6HNL]LQFL%Hú<ÕOOÕN.DONÕQPD
3ODQÕ7DUÕP$OHWYH0DNLQDODUL6DQD\Lg]HOøKWLVDV.RPLV\RQX5DSRUXKWWSHNXWXS
GSWJRYWULPDODWVDRLNSGI
>@(YFLP+88OXVR\(*XOVR\OX(%7HNLQ$JULFXOWXUDO0HFKDQL]DWLRQ3UHVHQW6LWXDWLRQ3UREOHPV
DQG6ROXWLRQV7DUÕPVDO0HNDQL]DV\RQ'XUXPX6RUXQODUÕYH&|]P2QHULOHUL=LUDDW0KHQGLVOLJL
9,,7HNQLN.RQJUHVL2FDN$QNDUD
>@)$267$76WDWLVWLFDOGDWDKWWSIDRVWDWIDRRUJKRPHLQGH[KWPO'2:1/2$'DFHVV
GDWH
>@.RVH+$JULFXOWXUDOPDFKLQHU\([SRUWSURPRWLRQFHQWHURI7XUNH\
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